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ctctctaact tctcagcgaa atg gga cac tac acc ata tea gga ata cgt 50 

Met Gly His Tyr Thr He Ser Gly He Arg 
1 5 10 

ttt cct tgt get cca etc tgc aaa tct caa tct acc ggc ttc cat ggc 98 
Phe Pro Cys Ala Pro Leu Cys Lys Ser Gin Ser Thr Gly Phe His Gly 
15 20 25 

tat egg agg acc tec tct tgc ett tec ttc aac ttc aag gag gcg ttt 146 
Tyr Arg Arg Thr Ser Ser Cys Leu Ser Phe Asn Phe Lys Glu Ala Phe 
30 35 40 

tct agg agg gtc ttc tct gga aag tea tct cat gaa tct gae tec tea 194 
Ser Arg Arg Val Phe Ser Gly Lys Ser Ser His Glu Ser Asp Ser Ser 
45 50 55 

aat gta atg gtc act get tct aaa aga gtc ctt ect gat ggt egg att 242 
Asn Val Met Val Thr Ala Ser Lys Arg Val Leu Pro Asp Gly Arg He 
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60 65 70 

gaa tgc tat tct tct tea aca gat caa ttg gaa gcc cct ggc aca gtt 290 

Glu Cys Tyr Ser Ser Ser Thr Asp Gin Leu Glu Ala Pro Gly Thr Val 

80 85 90 



tea gaa gaa tee cag gtg ett act gat gtt gag agt etc att atg gat 
Ser Glu Glu Ser Gin Val Leu Thr Asp Val Glu Ser Leu lie Met Asp 
95 100 105 
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gat aag att gtt gaa gat gaa gta aat aaa gaa tct gtt eca atg egg 386 
Asp Lys He Val Glu Asp Glu Val Asn Lys Glu Ser Val Pro Met Arg 
110 115 120 

gag aca gtt age ate aga aaa att gga tet aaa eea agg tec att cet 434 
Glu Thr Val Ser He Arg Lys He Gly Ser Lys Pro Arg Ser He Pro 
125 130 135 

eca cce ggc aga ggg caa aga ata tat gae ata gat eea age ttg aca 482 
Pro Pro Gly Arg Gly Gin Arg He Tyr Asp He Asp Pro Ser Leu Thr 
140 145 150 

ggc ttt cgt caa eac eta gat tae egg tat tea eag tac aaa aga etc 530 
Gly Phe Arg Gin His Leu Asp Tyr Arg Tyr Ser Gin Tyr Lys Arg Leu 
155 160 165 170 

ega gaa gaa att gae aag tat gaa ggt agt ctg gat gea ttt tet cgt 578 
Arg Glu Glu He Asp Lys Tyr Glu Gly Ser Leu Asp Ala Phe Ser Arg 
175 180 185 

ggc tat gaa aag ttt ggt ttc tea egc agt gaa aca gga ata act tat 626 
Gly Tyr Glu Lys Phe Gly Phe Ser Arg Ser Glu Thr Gly He Thr Tyr 
190 195 200 

aga gag tgg gea eca gga get acg tgg get gca ttg att gga gat ttc 674 
Arg Glu Trp Ala Pro Gly Ala Thr Trp Ala Ala Leu He Gly Asp Phe 
205 210 215 

aat aac tgg aat cct aat gca gat gte atg act cag aat gag tgt ggt 722 
Asn Asn Trp Asn Pro Asn Ala Asp Val Met Thr Gin Asn Glu Cys Gly 
220 225 230 

gte tgg gag ate ttt ttg ccg aat aat gca gat ggt tea eca eca att 770 
Val Trp Glu He Phe Leu Pro Asn Asn Ala Asp Gly Ser Pro Pro He 
235 240 245 250 

cce eat ggt tet ega gta aag ata egc atg gat act eea tet ggc aae 818 
Pro His Gly Ser Arg Val Lys He Arg Met Asp Thr Pro Ser Gly Asn 
255 260 265 

aaa gat tct att cct get tgg ate aag ttc tea gtt caa gca eca ggt 866 
Lys Asp Ser He Pro Ala Trp He Lys Phe Ser Val Gin Ala Pro Gly 
270 275 280 

gaa etc eca tat aat ggc ata tac tat gat cct cce gag gag gag aag 914 
Glu Leu Pro Tyr Asn Gly He Tyr Tyr Asp Pro Pro Glu Glu Glu Lys 
285 290 295 



tat gtg ttc aaa aat cct cag cca aag aga cca aaa tea ctt egg att 962 
Tyr Val Phe Lys Asn Pro Gin Pro Lys Arg Pro Lys Ser Leu Arg He 
300 305 310 

tat gag teg cac gtt gga atg agt agt acg gag cca gta att aac aca 1010 
Tyr Glu Ser His Val Gly Met Ser Ser Thr Glu Pro Val He Asn Thr 
315 320 325 330 

tat gee aac ttt aga gat gat gtg ctt cct cgc ate aaa aag ctt ggc 1058 
Tyr Ala Asn Phe Arg Asp Asp Val Leu Pro Arg He Lys Lys Leu Gly 
335 340 345 

tac aat get gtt cag etc atg get att caa gag cat tea tat tat get 1106 
Tyr Asn Ala Val Gin Leu Met Ala He Gin Glu His Ser Tyr Tyr Ala 
350 355 360 

agt tttggg tat cac gte aca aac ttt tat gea get age age ega ttt 1154 
Ser Phe Gly Tyr His Val Thr Asn Phe Tyr Ala Ala Ser Ser Arg Phe 
365 370 375 

gga act cct gat gat tta aag tct eta ata gat aaa get cac gag tta 1202 
Gly Thr Pro Asp Asp Leu Lys Ser Leu He Asp Lys Ala His Glu Leu 
380 385 390 

ggt ctt ctt gtt etc atg gat att gtt cat age cat gca tea act aat 1250 
Gly Leu Leu Val Leu Met Asp He Val His Ser His Ala Ser Thr Asn 
395 400 405 410 

acg ttg gat ggg ctg aat atg ttt gat ggt acg gat ggt cae tac ttt 1298 
Thr Leu Asp Gly Leu Asn Met Phe Asp Gly Thr Asp Gly His Tyr Phe 
415 420 425 

cae tct gga cca egg ggt cat eat tgg atg tgg gae tct cgc ctt ttc 1346 
His Ser Gly Pro Arg Gly His His Trp Met Trp Asp Ser Arg Leu Phe 
430 435 440 

aac tat ggg age tgg gag gtt eta agg ttt ctt ctt tea aat gca agg 1394 
Asn Tyr Gly Ser Trp Glu Val Leu Arg Phe Leu Leu Ser Asn Ala Arg 
445 450 455 

tgg tgg ttg gat gag tac aag ttt gat ggg ttc aga ttt gat ggg gtg 1442 
Trp Trp Leu Asp Glu Tyr Lys Phe Asp Gly Phe Arg Phe Asp Gly Val 
460 465 470 

act tea atg atg tac aee cat eat gga ttg cag gta gat ttt ace ggc 14 90 

Thr Ser Met Met Tyr Thr His His Gly Leu Gin Val Asp Phe Thr Gly 
475 480 485 490 

aac tac aat gaa tac ttt gga tat gca act gat gta gat get gtg gtt 1538 
Asn Tyr Asn Glu Tyr Phe Gly Tyr Ala Thr Asp Val Asp Ala Val Val 
495 500 505 

tat ttg atg ctg ttg aat gat atg att cat ggt etc ttc cca gag get 1586 
Tyr Leu Met Leu Leu Asn Asp Met He His Gly Leu Phe Pro Glu Ala 
510 515 520 
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gtc acc att ggt gaa. gat gtt agt gga atg cca aca gtt tgc att ccg 1634 
Val Thr He Gly Glu Asp Val Ser Gly Met Pro Thr Val Cys He Pro 
525 530 535 

gtt gaa gat ggt ggt gtt ggc ttt gat tat cgt etc cac atg get gtt 1682 
Val Glu Asp Gly Gly Val Gly Phe Asp Tyr Arg Leu His Met Ala Val 
540 545 550 

get gat aaa tgg gtt gag att att cag aag aga gat gaa gat tgg aaa 1730 
Ala Asp Lys Trp Val Glu He He Gin Lys Arg Asp Glu Asp Trp Lys 
555 560 565 570 

atg ggt gac att gta cat atg etg acc aac agg egg tgg ttg gaa aag 1778 
Met Gly Asp He Val His Met Leu Thr Asn Arg Arg Trp Leu Glu Lys 
575 580 585 

tgt gtt tet tat get gaa agt eat gac cag gee ctt gtt ggt gac aaa 1826 
Cys Val Ser Tyr Ala Glu Ser His Asp Gin Ala Leu Val Gly Asp Lys 
590 595 600 

act att gca ttt tgg ctg atg gac aag gat atg tat gac ttc atg get 1874 
Thr He Ala Phe Trp Leu Met Asp Lys Asp Met Tyr Asp Phe Met Ala 
605 610 615 

ctt gac aga cca tct act cct etc ata gat cgt gga gta gea ttg cac 1922 
Leu Asp Arg Pro Ser Thr Pro Leu He Asp Arg Gly Val Ala Leu His 
620 625 630 

aaa atg ate agg ctt att acc atg gga tta ggc gga gaa gga tat ttg 1970 
Lys Met He Arg Leu He Thr Met Gly Leu Gly Gly Glu Gly Tyr Leu 
635 640 645 650 



aat ttt atg gga aat gaa ttt gga cac eec gag tgg att gat ttt eea 
Asn Phe Met Gly Asn Glu Phe Gly His Pro Glu Trp He Asp Phe Pro 
655 660 665 
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aga ggt gat eta cat ctt ece agt ggt aaa ttt gtt cct ggg aac aat 2066 
Arg Gly Asp Leu His Leu Pro Ser Gly Lys Phe Val Pro Gly Asn Asn 
670 675 680 

tac agt tat gat aaa tgc egg cgt agg ttt gat eta ggc aat tea aag 2114 
Tyr Ser Tyr Asp Lys Cys Arg Arg Arg Phe Asp Leu Gly Asn Ser Lys 
685 690 695 

cat etg aga tat eat gga atg eaa gag ttt gat eaa gea att cag cat 2162 
His Leu Arg Tyr His Gly Met Gin Glu Phe Asp Gin Ala He Gin His 
700 705 710 

ctt gaa gaa gee tat ggt ttc atg act tct gag cac caa tac ata tea 2210 
Leu Glu Glu Ala Tyr Gly Phe Met Thr Ser Glu His Gin Tyr He Ser 
715 720 725 730 

egg aag gat gaa agg gat egg ate att gtc ttc gag agg gga aac etc 2258 
Arg Lys Asp Glu Arg Asp Arg He He Val Phe Glu Arg Gly Asn Leu 
735 740 745 

gtt ttt gta ttc aat ttt cat tgg act age age tat teg gat tac cga 2306 
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Val Phe Val Phe Asn Phe His Trp Thr Ser Ser Tyr Ser Asp Tyr Arg 
750 755 760 

gtt ggc tgc tta aag cca gga aag tac aag ata gtc ttg gat tea gat 2354 
Val Gly Cys Leu Lys Pro Gly Lys Tyr Lys lie Val Leu Asp Ser Asp 
765 770 775 

gat cct ttg ttt gga ggc ttt ggc agg ctt agt cat gat gca gag cac 2402 
Asp Pro Leu Phe Gly Gly Phe Gly Arg Leu Ser His Asp Ala Glu His 
780 785 790 

ttc age ttt gaa ggg tgg tac gat aac egg cct cga tec ttc atg gtg 2450 
Phe Ser Phe Glu Gly Trp Tyr Asp Asn Arg Pro Arg Ser Phe Met Val 
795 800 805 810 

tac aca cca tgt aga aca gca gtg gtc tat get tta gtg gag gat gaa 2498 
Tyr Thr Pro Cys Arg Thr Ala Val Val Tyr Ala Leu Val Glu Asp Glu 
815 820 825 

gtg gag aat gaa ttg gaa cct gtc gee ggt taa gatatatctt aacaacaggt 2551 
Val Glu Asn Glu Leu Glu Pro Val Ala Gly 
830 835 

tctgaageag gaatgecatt attgatctte etatgttcat ctgcgttgaa cgaaatatat 2611 

tgagcetata atttgatgtc acggtccttg cagatttcca tcctggttct tggtattttg 2671 

ttgtcatgat aaacataate aaagaecaat aggaaacgea gggttacatg etagcttcca 2731 

teatcatagg gagctcagac ctectaaacc ataaatcttc aagctgcctg cgttcggtag 2791 

tatgttatgt ggtactttgc aatcttaaat tatcatgatc gctgtggatg ctaaetatga 2851 

caattttgta tatatgccaa egaggatttt aagttttaaa aaaaaaacaa aaaaaatcca 2911 

tg 
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<310> WO 98/20145 
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Met Gly His Tyr Thr He Ser Gly He Arg Phe Pro Cys Ala Pro Leu 
^5 10 15 

Cys Lys Ser Gin Ser Thr Gly Phe His Gly Tyr Arg Arg Thr Ser Ser 
20 25 30 
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Cys Leu Ser Phe Asn Phe Lys Glu Ala Phe Ser Arg Arg Val Phe Ser 
35 40 45 

Gly Lys Ser Ser His Glu Ser Asp Ser Ser Asn Val Met Val Thr Ala 
50 55 60 

Ser Lys Arg Val Leu Pro Asp Gly Arg He Glu Cys Tyr Ser Ser Ser 
65 70 75 80 

Thr Asp Gin Leu Glu Ala Pro Gly Thr Val Ser Glu Glu Ser Gin Val 
85 90 95 

Leu Thr Asp Val Glu Ser Leu He Met Asp Asp Lys He Val Glu Asp 
100 105 110 

Glu Val Asn Lys Glu Ser Val Pro Met Arg Glu Thr Val Ser He Arg 
115 120 125 

Lys He Gly Ser Lys Pro Arg Ser He Pro Pro Pro Gly Arg Gly Gin 
130 135 140 

Arg He Tyr Asp He Asp Pro Ser Leu Thr Gly Phe Arg Gin His Leu 
145 150 155 160 

Asp Tyr Arg Tyr Ser Gin Tyr Lys Arg Leu Arg Glu Glu He Asp Lys 
165 170 175 

Tyr Glu Gly Ser Leu Asp Ala Phe Ser Arg Gly Tyr Glu Lys Phe Gly 
180 185 190 

Phe Ser Arg Ser Glu Thr Gly He Thr Tyr Arg Glu Trp Ala Pro Gly 
195 200 205 

Ala Thr Trp Ala Ala Leu He Gly Asp Phe Asn Asn Trp Asn Pro Asn 
210 215 220 

Ala Asp Val Met Thr Gin Asn Glu Cys Gly Val Trp Glu He Phe Leu 
225 230 235 240 

Pro Asn Asn Ala Asp Gly Ser Pro Pro He Pro His Gly Ser Arg Val 
245 250 255 

Lys He Arg Met Asp Thr Pro Ser Gly Asn Lys Asp Ser He Pro Ala 
260 265 270 

Trp He Lys Phe Ser Val Gin Ala Pro Gly Glu Leu Pro Tyr Asn Gly 
275 280 285 

He Tyr Tyr Asp Pro Pro Glu Glu Glu Lys Tyr Val Phe Lys Asn Pro 
290 295 300 

Gin Pro Lys Arg Pro Lys Ser Leu Arg He Tyr Glu Ser His Val Gly 
305 310 315 320 

Met Ser Ser Thr Glu Pro Val He Asn Thr Tyr Ala Asn Phe Arg Asp 



325 



330 



335 



Asp Val Leu Pro Arg lie Lys Lys Leu Gly Tyr Asn Ala Val Gin Leu 
340 345 350 

Met Ala He Gin Glu His Ser Tyr Tyr Ala Ser Phe Gly Tyr His Val 
355 360 365 

Thr Asn Phe Tyr Ala Ala Ser Ser Arg Phe Gly Thr Pro Asp Asp Leu 
370 375 380 



Lys Ser Leu He Asp Lys Ala His Glu Leu Gly Leu Leu Val Leu Met 
385 390 395 400 

Asp He Val His Ser His Ala Ser Thr Asn Thr Leu Asp Gly Leu Asn 
405 410 415 

Met Phe Asp Gly Thr Asp Gly His Tyr Phe His Ser Gly Pro Arg Gly 
420 425 430 

His His Trp Met Trp Asp Ser Arg Leu Phe Asn Tyr Gly Ser Trp Glu 
435 440 445 

Val Leu Arg Phe Leu Leu Ser Asn Ala Arg Trp Trp Leu Asp Glu Tyr 
450 455 460 

Lys Phe Asp Gly Phe Arg Phe Asp Gly Val Thr Ser Met Met Tyr Thr 
465 470 475 480 

His His Gly Leu Gin Val Asp Phe Thr Gly Asn Tyr Asn Glu Tyr Phe 
485 490 495 

Gly Tyr Ala Thr Asp Val Asp Ala Val Val Tyr Leu Met Leu Leu Asn 
500 505 510 

Asp Met He His Gly Leu Phe Pro Glu Ala Val Thr He Gly Glu Asp 
515 520 525 

Val Ser Gly Met Pro Thr Val Cys He Pro Val Glu Asp Gly Gly Val 
530 535 540 

Gly Phe Asp Tyr Arg Leu His Met Ala Val Ala Asp Lys Trp Val Glu 
545 550 555 560 

He He Gin Lys Arg Asp Glu Asp Trp Lys Met Gly Asp He Val His 
565 570 575 

Met Leu Thr Asn Arg Arg Trp Leu Glu Lys Cys Val Ser Tyr Ala Glu 
580 585 590 

Ser His Asp Gin Ala Leu Val Gly Asp Lys Thr He Ala Phe Trp Leu 
595 600 605 



Met Asp Lys Asp Met Tyr Asp Phe Met Ala Leu Asp Arg Pro Ser Thr 
610 615 620 



Pro Leu He Asp Arg Gly Val Ala Leu His Lys Met He Arg Leu He 
625 630 635 640 
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Thr Met Gly Leu Gly Gly Glu Gly Tyr Leu Asn Phe Met Gly Asn Glu 
645 650 655 

Phe Gly His Pro Glu Trp lie Asp Phe Pro Arg Gly Asp Leu His Leu 
660 665 670 

Pro Ser Gly Lys Phe Val Pro Gly Asn Asn Tyr Ser Tyr Asp Lys Cys 
675 680 685 

Arg Arg Arg Phe Asp Leu Gly Asn Ser Lys His Leu Arg Tyr His Gly 
690 695 700 

Met Gin Glu Phe Asp Gin Ala He Gin His Leu Glu Glu Ala Tyr Gly 
705 710 715 720 

Phe Met Thr Ser Glu His Gin Tyr He Ser Arg Lys Asp Glu Arg Asp 
725 730 735 

Arg He He Val Phe Glu Arg Gly Asn Leu Val Phe Val Phe Asn Phe 
740 745 750 

His Trp Thr Ser Ser Tyr Ser Asp Tyr Arg Val Gly Cys Leu Lys Pro 
755 760 765 

Gly Lys Tyr Lys He Val Leu Asp Ser Asp Asp Pro Leu Phe Gly Gly 
770 775 780 

Phe Gly Arg Leu Ser His Asp Ala Glu His Phe Ser Phe Glu Gly Trp 
785 790 795 800 

Tyr Asp Asn Arg Pro Arg Ser Phe Met Val Tyr Thr Pro Cys Arg Thr 
805 810 815 

Ala Val Val Tyr Ala Leu Val Glu Asp Glu Val Glu Asn Glu Leu Glu 
820 825 830 

Pro Val Ala Gly 
835 
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<211> 3090 
<212> DNA 
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<312> 1998-05-14 
<400> 30 

agtgaattcg agctcggtac ccggggatcc gattcgcatt tctcgctatt gctttccgtt 60 

tatttccata tataaaatat caaatctaat cacttgcgcc atttctatct ctctccaaac 120 

tctcaccgaa atg gta tac tac act gta tea ggc ata cgt ttt cct tgt 169 
Met Val Tyr Tyr Thr Val Ser Gly He Arg Phe Pro Cys 
840 845 850 

gca cct tea etc tac aaa tet eag etc ace age tte cat ggc ggt cga 217 
Ala Pro Ser Leu Tyr Lys Ser Gin Leu Thr Ser Phe His Gly Gly Arg 
855 860 865 

agg ace tet tet ggc ett tec tte etc ttg aag aag gag ctg ttt cct 265 
Arg Thr Ser Ser Gly Leu Ser Phe Leu Leu Lys Lys Glu Leu Phe Pro 
870 875 ^ 880 

egg aag ate ttt get gga aag tec tet tat gaa tet gac tec tea aat 313 
Arg Lys He Phe Ala Gly Lys Ser Ser Tyr Glu Ser Asp Ser Ser Asn 
885 890 895 

tta act gtc tet gca tet gag aag gtc ett gtt cct gat gat eag att 361 
Leu Thr Val Ser Ala Ser Glu Lys Val Leu Val Pro Asp Asp Gin He 
900 905 910 

gat ggc tet tet tet tea aca tat caa tta gaa ace act ggc aca gtt 409 
Asp Gly Ser Ser Ser Ser Thr Tyr Gin Leu Glu Thr Thr Gly Thr Val 

920 925 930 

ttg gag gaa tec eag gtt ett ggt gat gca gag agt ett gtg atg gaa 457 
Leu Glu Glu Ser Gin Val Leu Gly Asp Ala Glu Ser Leu Val Met Glu 
935 940 945 

gat gat aag aat gtt gag gag gat gaa gta aaa aaa gag teg gtt eca 505 
Asp Asp Lys Asn Val Glu Glu Asp Glu Val Lys Lys Glu Ser Val Pro 
950 955 960 

ttg eat gag aca att age att gga aaa agt gaa tet aaa eca agg tec 553 
Leu His Glu Thr He Ser He Gly Lys Ser Glu Ser Lys Pro Arg Ser 
965 970 975 

att cct eca cct ggc agt ggg cag aga ata tat gac ata gat eca age 601 
He Pro Pro Pro Gly Ser Gly Gin Arg He Tyr Asp He Asp Pro Ser 
980 985 990 

ttg gca ggt tte cgt cag eat ett gac tac cga tat tea cag tac aaa 649 
Leu Ala Gly Phe Arg Gin His Leu Asp Tyr Arg Tyr Ser Gin Tyr Lys 

1000 1005 1010 

agg ctg cgt gag gaa att gac aag tat gaa ggt ggt ttg gat gca tte 697 
Arg Leu Arg Glu Glu He Asp Lys Tyr Glu Gly Gly Leu Asp Ala Phe 
1015 1020 1025 

tet cgt gga ttt gaa aag ttt ggt tte tta cgc agt gaa aca gga ata 745 



Ser Arg Gly Phe Glu Lys Phe Gly Phe Leu Arg Ser Glu Thr Gly He 
1030 1035 1040 

act tat agg gaa tgg gca cct gga get acg tgg get gca ctt att gga 
Thr Tyr Arg Glu Trp Ala Pro Gly Ala Thr Trp Ala Ala Leu He Gly 
1045 1050 1055 

gat ttc aac aat tgg aat cct aat gca gat gtc atg act egg aat gag 
Asp Phe Asn Asn Trp Asn Pro Asn Ala Asp Val Met Thr Arg Asn Glu 
1060 1065 1070 

ttt ggt gtc tgg gag att ttt ttg cca aat aac gca gat ggt tea cca 
Phe Gly Val Trp Glu He Phe Leu Pro Asn Asn Ala Asp Gly Ser Pro 
1075 1080 1085 1090 

cca att cct cat ggt tct ega gta aag ata egc atg gat act cca tct 
Pro He Pro His Gly Ser Arg Val Lys He Arg Met Asp Thr Pro Ser 
1095 1100 1105 

ggc ate aaa gat tea att cet get tgg ate aag ttc tea gtt cag gca 
Gly He Lys Asp Ser He Pro Ala Trp He Lys Phe Ser Val Gin Ala 
1110 1115 1120 



gag aag tat gtg ttc aaa cat cct cag cca aag aga cca aaa tea ctt 
Glu Lys Tyr Val Phe Lys His Pro Gin Pro Lys Arg Pro Lys Ser Leu 
1140 1145 



793 



841 



889 



937 



985 



cct ggt gaa ate cca tac aat gee ata tac tat gat cea cca aag gag 1033 
Pro Gly Glu He Pro Tyr Asn Ala He Tyr Tyr Asp Pro Pro Lys Glu 
1125 1130 1135 



1081 



agg att tat gaa tct eat gtt ggg atg agt agt atg gag cca ata att 1129 
Arg He Tyr Glu Ser His Val Gly Met Ser Ser Met Glu Pro He He 
1155 1160 1165 1170 

aac aca tat gee aac ttt aga gat gat atg ctt cct egc ate aaa aag 1177 
Asn Thr Tyr Ala Asn Phe Arg Asp Asp Met Leu Pro Arg He Lys Lys 
11''5 1180 1185 

ctt ggc tac aat get gtt cag ate atg get att caa gag cat tee tat 1225 
Leu Gly Tyr Asn Ala Val Gin He Met Ala He Gin Glu His Ser Tyr 
1190 1195 1200 

tat get agt ttt ggg tac eat gtc aca aac ttt ttt gca cct age age 1273 
Tyr Ala Ser Phe Gly Tyr His Val Thr Asn Phe Phe Ala Pro Ser Ser 
1205 1210 1215 

cga ttt gga act cct gat gat ttg aag tct tta ata gat aaa get cat 1321 
Arg Phe Gly Thr Pro Asp Asp Leu Lys Ser Leu He Asp Lys Ala His 
1220 1225 1230 

gag tta ggg ctg ctt gtt etc atg gat att gtt eat age cat geg tea 1369 
Glu Leu Gly Leu Leu Val Leu Met Asp He Val His Ser His Ala Ser 
1235 1240 1245 1250 

aat aat acg ttg gat ggg ctg aac atg ttt gat ggt acg gat agt eac 1417 
Asn Asn Thr Leu Asp Gly Leu Asn Met Phe Asp Gly Thr Asp Ser His 



1255 1260 1265 

tac ttc cac tec gga tea egg ggt eat eat tgg ttg tgg gac tct cgc 14 65 

Tyr Phe His Ser Gly Ser Arg Gly His His Trp Leu Trp Asp Ser Arg 
1270 1275 1280 

ctt ttc aac tat gga age tgg gag gtg eta aga ttt ctt ctt tea aat 1513 
Leu Phe Asn Tyr Gly Ser Trp Glu Val Leu Arg Phe Leu Leu Ser Asn 
1285 1290 1295 

gca aga tgg tgg ttg gaa gag tac agg ttt gat ggt ttt aga ttt gat 1561 
Ala Arg Trp Trp Leu Glu Glu Tyr Arg Phe Asp Gly Phe Arg Phe Asp 
1300 1305 1310 

ggg gtg act tec atg atg tac act cec cat ggg ttg cag gta get ttt 1609 
Gly Val Thr Ser Met Met Tyr Thr Pro His Gly Leu Gin Val Ala Phe 
1315 1320 1325 1330 

act ggc aac tac aat gag tac ttt gga tat gea act gat gta gat get 1657 
Thr Gly Asn Tyr Asn Glu Tyr Phe Gly Tyr Ala Thr Asp Val Asp Ala 
1335 1340 1345 

gtg att tat ttg atg ctt gtg aat gat atg att cac ggt ctt ttc ect 1705 
Val He Tyr Leu Met Leu Val Asn Asp Met He His Gly Leu Phe Pro 
1350 1355 1360 

gag get gtt ace att ggt gaa gat gtt age gga aag cca aca ttt tgc 1753 
Glu Ala Val Thr He Gly Glu Asp Val Ser Gly Lys Pro Thr Phe Cys 
1365 1370 1375 

att cca gtg gaa gat ggt ggt gtt gga ttt gat tac cgt etc cac atg 1801 
He Pro Val Glu Asp Gly Gly Val Gly Phe Asp Tyr Arg Leu His Met 
1380 1385 1390 

gee att gee gat aaa tgg att gag att ctt aag aag aga gat gag gac 184 9 

Ala He Ala Asp Lys Trp He Glu He Leu Lys Lys Arg Asp Glu Asp 
1395 1400 1405 1410 

tgg aaa atg ggt gac att gtg cat aca etc ace aac aga agg tgg ttg 1897 
Trp Lys Met Gly Asp He Val His Thr Leu Thr Asn Arg Arg Trp Leu 
1415 1420 1425 

gaa aaa tgt gtt get tat get gaa agt cat gac caa get ctt gtt ggt 1945 
Glu Lys Cys Val Ala Tyr Ala Glu Ser His Asp Gin Ala Leu Val Gly 
1430 1435 1440 

gac aaa act att gca ttt tgg ctg atg gac aag gac atg tac gac ttc 1993 
Asp Lys Thr He Ala Phe Trp Leu Met Asp Lys Asp Met Tyr Asp Phe 
1445 1450 1455 

atg get cgt gac aga cca tct act cet ctt ata gat cgt gga ata gea 2041 
Met Ala Arg Asp Arg Pro Ser Thr Pro Leu He Asp Arg Gly He Ala 
1460 1465 1470 

ttg cac aaa atg ate agg ctt att acc atg gge tta ggc gga gaa gga 2089 
Leu His Lys Met He Arg Leu He Thr Met Gly Leu Gly Gly Glu Gly 
1475 1480 1485 1490 



tat ttg aat ttt atg gga aat gaa ttt gga cat cct gag tgg att gat 2137 
Tyr Leu Asn Phe Met Gly Asn Glu Phe Gly His Pro Giu Trp He Asp 
1495 1500 1505 

ttt cca aga ggg gat cga cat ctg ccc aat ggt aaa gta att cca ggg 2185 
Phe Pro Arg Gly Asp Arg His Leu Pro Asn Gly Lys Val lie Pro Gly 
1510 1515 1520 

aac aac cac agt tat gat aaa tgc cgt cgt aga ttt gat eta ggt gat 2233 
Asn Asn His Ser Tyr Asp Lys Cys Arg Arg Arg Phe Asp Leu Gly Asp 
1525 1530 1535 

gca gac tat eta aga tat cat gga atg caa gag ttt gat cag gca atg 2281 
Ala Asp Tyr Leu Arg Tyr His Gly Met Gin Glu Phe Asp Gin Ala Met 
1540 1545 1550 

caa cat ctt gaa gaa gcc tat ggt ttc atg act tct gag cac cag tat 2329 
Gin His Leu Glu Glu Ala Tyr Gly Phe Met Thr Ser Glu His Gin Tyr 
1555 1560 1565 1570 

ata tea egg aag gat gaa gga gat egg ate att gte ttt gag agg gga 2377 
He Ser Arg Lys Asp Glu Gly Asp Arg He He Val Phe Glu Arg Gly 
1575 1580 1585 

aac ctt gtt ttt gta ttc aac ttt cat tgg act aac age tat tea gat 2425 
Asn Leu Val Phe Val Phe Asn Phe His Trp Thr Asn Ser Tyr Ser Asp 
1590 1595 1600 

tac ega gtt ggc tgc ttc aag tea gga aag tac aag att gtt ttg gac 2473 
Tyr Arg Val Gly Cys Phe Lys Ser Gly Lys Tyr Lys He Val Leu Asp 
1605 1610 1615 

teg gat gat ggc ttg ttt gga ggc ttc aac agg ctt agt cat gat gee 2521 
Ser Asp Asp Gly Leu Phe Gly Gly Phe Asn Arg Leu Ser His Asp Ala 
1620 1625 1630 

gag cac ttc ace ttt gac ggg tgg tat gat aac egg eet egg tee ttc 2569 
Glu His Phe Thr Phe Asp Gly Trp Tyr Asp Asn Arg Pro Arg Ser Phe 
1635 1640 1645 1650 

atg gta tat gca cea tct agg aca gca gtg gte tat get tta gta gaa 2617 
Met Val Tyr Ala Pro Ser Arg Thr Ala Val Val Tyr Ala Leu Val Glu 
1655 1660 1665 

gat gaa gag aat gaa gca gag aat gaa gta gaa agt gaa gtg aaa cea 2665 
Asp Glu Glu Asn Glu Ala Glu Asn Glu Val Glu Ser Glu Val Lys Pro 
1670 1675 1680 

gee tec ggc tga gatagatatt tagtaagagg ateecctaaa geaggaatgg 2717 
Ala Ser Gly 
1685 



ttaaeetgtg catctgeatt gaacgacgta tattgagact tgaattgatt tgctgetcag 2777 
gacaeagaat attaatteca aggctcaagg eagagataea cgecataatg eatgateata 2837 



3090 



tgaaagctcc ccaacttgta aatcatttag caagctgcgt gcactctgta aattatatgt 2897 
agtactttgg caagtcacgt tattatggat accatggatg tccgctagga aaaattttgt 2957 
gtatacgcct actaggattt ttaaatctcg catgttccac ataaagtggt ggttgaatgt 3017 
tgcgcgacta tttttgagta aaatgattga agttattctt cacttgggcc tgtgaaaaaa 3077 
aaaaaaaaaa aaa 
<210> 31 
<211> 848 
<212> PRT 

<213> Manihot, esculenta 
<300> 

<310> WO 98/20145 
<312> 1998-05-14 
<400> 31 

Met Val Tyr Tyr Thr Val Ser Gly He Arg Phe Pro Cys Ala Pro Ser 
15 10 15 

Leu Tyr Lys Ser Gin Leu Thr Ser Phe His Gly Gly Arg Arg Thr Ser 
20 25 30 

Ser Gly Leu Ser Phe Leu Leu Lys Lys Glu Leu Phe Pro Arg Lys lie 
35 40 45 

Phe Ala Gly Lys Ser Ser Tyr Glu Ser Asp Ser Ser Asn Leu Thr Val 
50 55 60 

Ser Ala Ser Glu Lys Val Leu Val Pro Asp Asp Gin He Asp Gly Ser 
65 70 75 80 

Ser Ser Ser Thr Tyr Gin Leu Glu Thr Thr Gly Thr Val Leu Glu Glu 
85 90 95 

Ser Gin Val Leu Gly Asp Ala Glu Ser Leu Val Met Glu Asp Asp Lys 
100 105 110 

Asn Val Glu Glu Asp Glu Val Lys Lys Glu Ser Val Pro Leu His Glu 
115 120 125 

Thr lie Ser He Gly Lys Ser Glu Ser Lys Pro Arg Ser He Pro Pro 
130 135 140 

Pro Gly Ser Gly Gin Arg He Tyr Asp He Asp Pro Ser Leu Ala Gly 
145 150 155 160 

Phe Arg Gin His Leu Asp Tyr Arg Tyr Ser Gin Tyr Lys Arg Leu Arg 
165 170 175 



Glu Glu He Asp Lys Tyr Glu Gly Gly Leu Asp Ala Phe Ser Arg Gly 
180 185 190 

Phe Glu Lys Phe Gly Phe Leu Arg Ser Glu Thr Gly He Thr Tyr Arg 
195 200 205 

Glu Trp Ala Pro Gly Ala Thr Trp Ala Ala Leu He Gly Asp Phe Asn 
210 215 220 

Asn Trp Asn Pro Asn Ala Asp Val Met Thr Arg Asn Glu Phe Gly Val 
225 230 235 240 

Trp Glu He Phe Leu Pro Asn Asn Ala Asp Gly Ser Pro Pro He Pro 
245 250 255 

His Gly Ser Arg Val Lys He Arg Met Asp Thr Pro Ser Gly He Lys 
260 265 270 

Asp Ser He Pro Ala Trp He Lys Phe Ser Val Gin Ala Pro Gly Glu 
275 280 285 

He Pro Tyr Asn Ala He Tyr Tyr Asp Pro Pro Lys Glu Glu Lvs Tvr 
290 295 300 

Val Phe Lys His Pro Gin Pro Lys Arg Pro Lys Ser Leu Arg He Tyr 
305 310 315 320 

Glu Ser His Val Gly Met Ser Ser Met Glu Pro He He Asn Thr Tyr 
325 330 335 

Ala Asn Phe Arg Asp Asp Met Leu Pro Arg He Lys Lys Leu Gly Tyr 
340 345 350 

Asn Ala Val Gin He Met Ala He Gin Glu His Ser Tyr Tyr Ala Ser 
355 360 365 

Phe Gly Tyr His Val Thr Asn Phe Phe Ala Pro Ser Ser Arg Phe Gly 
370 375 380 

Thr Pro Asp Asp Leu Lys Ser Leu He Asp Lys Ala His Glu Leu Gly 
385 390 395 400 

Leu Leu Val Leu Met Asp He Val His Ser His Ala Ser Asn Asn Thr 
405 410 415 

Leu Asp Gly Leu Asn Met Phe Asp Gly Thr Asp Ser His Tyr Phe His 
420 425 430 

Ser Gly Ser Arg Gly His His Trp Leu Trp Asp Ser Arg Leu Phe Asn 
435 440 445 

Tyr Gly Ser Trp Glu Val Leu Arg Phe Leu Leu Ser Asn Ala Arg Trp 
450 455 460 



Trp Leu Glu Glu Tyr Arg Phe Asp Gly Phe Arg Phe Asp Gly Val Thr 

470 475 480 



Ser Met Met Tyr Thr Pro His Gly Leu Gin Val Ala Phe Thr Gly Asn 
485 490 495 

Tyr Asn Glu Tyr Phe Gly Tyr Ala Thr Asp Val Asp Ala Val He Tyr 
500 505 510 

Leu Met Leu Val Asn Asp Met He His Gly Leu Phe Pro Glu Ala Val 
515 520 525 

Thr He Gly Glu Asp Val Ser Gly Lys Pro Thr Phe Cys He Pro Val 
530 535 540 

Glu Asp Gly Gly Val Gly Phe Asp Tyr Arg Leu His Met Ala He Ala 

550 555 560 

Asp Lys Trp He Glu He Leu Lys Lys Arg Asp Glu Asp Trp Lys Met 
565 570 575 

Gly Asp He Val His Thr Leu Thr Asn Arg Arg Trp Leu Glu Lys Cys 
580 585 590 

Val Ala Tyr Ala Glu Ser His Asp Gin Ala Leu Val Gly Asp Lys Thr 
595 600 605 

He Ala Phe Trp Leu Met Asp Lys Asp Met Tyr Asp Phe Met Ala Arg 
610 615 620 

Asp Arg Pro Ser Thr Pro Leu He Asp Arg Gly He Ala Leu His Lys 
625 630 635 640 

Met He Arg Leu He Thr Met Gly Leu Gly Gly Glu Gly Tyr Leu Asn 
645 650 655 

Phe Met Gly Asn Glu Phe Gly His Pro Glu Trp He Asp Phe Pro Arg 
660 665 670 

Gly Asp Arg His Leu Pro Asn Gly Lys Val He Pro Gly Asn Asn His 
675 680 685 

Ser Tyr Asp Lys Cys Arg Arg Arg Phe Asp Leu Gly Asp Ala Asp Tyr 
690 695 700 

Leu Arg Tyr His Gly Met Gin Glu Phe Asp Gin Ala Met Gin His Leu 
705 710 715 720 

Glu Glu Ala Tyr Gly Phe Met Thr Ser Glu His Gin Tyr He Ser Arg 
725 730 735 

Lys Asp Glu Gly Asp Arg He He Val Phe Glu Arg Gly Asn Leu Val 
740 745 750 

Phe Val Phe Asn Phe His Trp Thr Asn Ser Tyr Ser Asp Tyr Arg Val 
755 760 765 

Gly Cys Phe Lys Ser Gly Lys Tyr Lys He Val Leu Asp Ser Asp Asp 
770 775 780 



Gly Leu Phe Gly Gly Phe Asn Arg Leu Ser His Asp Ala Glu His Phe 
785 790 795 800 

Thr Phe Asp Gly Trp Tyr Asp Asn Arg Pro Arg Ser Phe Met Val Tyr 
805 810 815 

Ala Pro Ser Arg Thr Ala Val Val Tyr Ala Leu Val Glu Asp Glu Glu 
820 825 830 

Asn Glu Ala Glu Asn Glu Val Glu Ser Glu Val Lys Pro Ala Ser Gly 
835 840 845 



<210> 32 
<211> 48 
<212> DNA 

<213> Manihot, esculenta 
<300> 

<310> WO 98/20145 
<312> 1998-05-14 
<400> 32 

ggaaatccat atgactagta gatcctctag agtcgacctg caggcatg 
<210> 33 
<211> 1069 
<212> DNA 

<213> Manihot, esculenta 

<220> 

<221> CDS 

<222> 1 . . 687 

<300> 

<310> WO 98/20145 
<312> 1998-05-14 
<400> 33 

atg gac aag gat atg tat gac ttc atg get ctt gac aga cca tct act 
Met Asp Lys Asp Met Tyr Asp Phe Met Ala Leu Asp Arg Pro Ser Thr 
^5 10 15 

cct etc ata gat egt gga gta gca ttg cac aaa atg ate agg ctt att 



48 



48 



96 



Pro Leu He Asp Arg Gly Val Ala Leu His Lys Met He Arg Leu He 
20 25 30 

acc atg gga tta ggc gga gaa gga tat ttg aat ttt atg gga aat gaa 144 
Thr Met Gly Leu Gly Gly Glu Gly Tyr Leu Asn Phe Met Gly Asn Glu 
35 40 45 

ttt gga cac ccc gag tgg att gat ttt cca aga ggt gat eta cat ctt 192 
Phe Gly His Pro Glu Trp He Asp Phe Pro Arg Gly Asp Leu His Leu 
50 55 60 

ccc agt ggt aaa ttt gtt cct ggg aac aat tac agt tat gat aaa tgc 240 
Pro Ser Gly Lys Phe Val Pro Gly Asn Asn Tyr Ser Tyr Asp Lys Cys 
65 70 75 80 

egg cgt agg ttt gat eta ggc aat tea aag cgt ctg aga tat cat gga 288 
Arg Arg Arg Phe Asp Leu Gly Asn Ser Lys Arg Leu Arg Tyr His Gly 
85 90 95 

atg caa gag ttt gat caa gca att cag cat ctt gaa gaa gee tat ggt 336 
Met Gin Glu Phe Asp Gin Ala He Gin His Leu Glu Glu Ala Tyr Gly 
100 105 110 

ttc atg act tct gag cac caa tac ata tea egg aag gat gaa agg gat 384 
Phe Met Thr Ser Glu His Gin Tyr He Ser Arg Lys Asp Glu Arg Asp 
115 120 125 

egg ate att gtc ttc gag agg gga aac etc gtt ttt gta ttc aat ttt 432 
Arg He He Val Phe Glu Arg Gly Asn Leu Val Phe Val Phe Asn Phe 
130 135 140 

cat tgg act age age tat teg gat tac cga gtt ggc tgc tta aag cca 480 
His Trp Thr Ser Ser Tyr Ser Asp Tyr Arg Val Gly Cys Leu Lys Pro 
145 150 155 160 

gga aag tac aag ata gte ttg gat tea gat gat cct ttg ttt gga ggc 528 
Gly Lys Tyr Lys He Val Leu Asp Ser Asp Asp Pro Leu Phe Gly Gly 
165 170 175 

ttt ggc agg ctt agt cat gat gca gag cac ttc age ttt gaa ggg tgg 576 
Phe Gly Arg Leu Ser His Asp Ala Glu His Phe Ser Phe Glu Gly Trp 
180 185 190 

tac gat aac egg ect cga tee ttc atg gtg tac aca cca tgt aga aca 624 
Tyr Asp Asn Arg Pro Arg Ser Phe Met Val Tyr Thr Pro Cys Arg Thr 
195 200 205 

gca gtg gtc tat get tta gtg gag gat gaa gtg gag aat gaa gtg gaa 672 
Ala Val Val Tyr Ala Leu Val Glu Asp Glu Val Glu Asn Glu Val Glu 
210 215 220 

cct gtc gee ggt taa gatatatett ageaacaggt tctgaageag gaatgeeatt 727 

Pro Val Ala Gly 

225 

attgatcttc ctatgtgcat etgcgttgaa egaaatatat tgagectata atttgatgtc 787 



acggtccttg cagatttcca tcctggttct tggtattttg ttgtcatgat aaacataatc 847 
aaagaccaat aggaaacgca gggttacatg ctagcttcca tcatcatagg gagctcagac 907 
ctcctaaacc ataaatcttc aagctgcctg cgttcggtag tatgttatgt ggtactttgc 967 
aatcttaaat tatcatgatc gctgtggatg ctaactatga caattttgta tatatgccaa 1027 
cgaggatttt aagttttaaa aaaaaaacaa aaaaaatcca tg 1069 
<210> 34 
<211> 228 
<212> PRT 

<213> Manihot, esculenta 
<300> 

<310> WO 98/20145 
<312> 1998-05-14 
<400> 34 

Met Asp Lys Asp Met Tyr Asp Phe Met Ala Leu Asp Arg Pro Ser Thr 
^5 10 15 

Pro Leu He Asp Arg Gly Val Ala Leu His Lys Met He Arg Leu He 
20 25 30 

Thr Met Gly Leu Gly Gly Glu Gly Tyr Leu Asn Phe Met Gly Asn Glu 
35 40 45 

Phe Gly His Pro Glu Trp He Asp Phe Pro Arg Gly Asp Leu His Leu 
50 55 60 

Pro Ser Gly Lys Phe Val Pro Gly Asn Asn Tyr Ser Tyr Asp Lys Cys 
^5 70 75 80 

Arg Arg Arg Phe Asp Leu Gly Asn Ser Lys Arg Leu Arg Tyr His Gly 
85 90 95 

Met Gin Glu Phe Asp Gin Ala He Gin His Leu Glu Glu Ala Tyr Gly 
100 105 110 

Phe Met Thr Ser Glu His Gin Tyr He Ser Arg Lys Asp Glu Arg Asp 
115 120 125 

Arg He He Val Phe Glu Arg Gly Asn Leu Val Phe Val Phe Asn Phe 
130 135 140 

His Trp Thr Ser Ser Tyr Ser Asp Tyr Arg Val Gly Cys Leu Lys Pro 

150 155 160 

Gly Lys Tyr Lys He Val Leu Asp Ser Asp Asp Pro Leu Phe Gly Gly 
165 170 175 



Phe Gly Arg Leu Ser His Asp Ala Glu His Phe Ser Phe Glu Gly Trp 
180 185 190 

Tyr Asp Asn Arg Pro Arg Ser Phe Met Val Tyr Thr Pro Cys Arg Thr 
195 200 205 

Ala Val Val Tyr Ala Leu Val Glu Asp Glu Val Glu Asn Glu Val Glu 
210 215 220 

Pro Val Ala Gly 
225 

<210> 35 
<211> 1919 
<212> DNA 

<213> Manihot, esculenta 

<220> 

<221> CDS 

<222> 61. .1506 

<300> 

<310> WO 98/20145 
<312> 1998-05-14 
<400> 35 

tatggattga catcgataat acgactcact atagggattt tttttttttt ttttttttgt 

agt ttt ggg tac cat gtc aca aac ttt ttt gca cct age ago cga ttt 
Ser Phe Gly Tyr His Val Thr Asn Phe Phe Ala Pro Ser Ser Arg Phe 
230 235 240 245 



60 
108 



gga act cct gat gat ttg aag tct tta ata gat aaa get cat gag tta 156 
Gly Thr Pro Asp Asp Leu Lys Ser Leu He Asp Lys Ala His Glu Leu 
250 255 260 

ggg ctg ctt gtt etc atg gat att gtt cat age cat gcg tea aat aat 204 
Gly Leu Leu Val Leu Met Asp He Val His Ser His Ala Ser Asn Asn 
265 270 275 

acg ttg gat ggg ctg aac atg ttt gat ggt acg gat agt cac tac ttc 252 
Thr Leu Asp Gly Leu Asn Met Phe Asp Gly Thr Asp Ser His Tyr Phe 
280 285 290 

cac tec gga tea egg ggt cat cat tgg ttg tgg gac tct cgc ctt ttc 300 
His Ser Gly Ser Arg Gly His His Trp Leu Trp Asp Ser Arg Leu Phe 
295 300 305 

aac tat gga age tgg gag gtg eta aga ttt ctt ctt tea aat gca aga 348 



Asn Tyr Gly Ser Trp Glu Val Leu Arg Phe Leu Leu Ser Asn Ala Arq 



310 315 320 



325 



tgg tgg ttg gaa gag tac agg ttt gat ggt ttt aga ttt gat ggg gtg 396 

Trp Trp Leu Glu Glu Tyr Arg Phe Asp Gly Phe Arg Phe Asp Gly Val 
330 335 

act tec atg atg tac act ccc cat ggg ttg cag gta get ttt act ggc 444 

Thr Ser Met Met Tyr Thr Pro His Gly Leu Gin Val Ala Phe Thr Gly 

345 350 355 



aac tac aat gag tac ttt gga tat gca act gat gta gat get gtg att 
Asn Tyr Asn Glu Tyr Phe Gly Tyr Ala Thr Asp Val Asp Ala Val He 
360 365 370 

tat ttg atg ctt gtg aat gat atg att cac ggt ctt ttc cct gag get 
Tyr Leu Met Leu Val Asn Asp Met He His Gly Leu Phe Pro Glu Ala 



375 380 



385 



440 445 



450 



tgt gtt get tat get gaa agt cat gae caa get ctt gtt ggt gae aaa 
Cys Val Ala Tyr Ala Glu Ser His Asp Gin Ala Leu Val Gly Asp Lys 



455 460 



465 



act att gca ttt tgg ctg atg gae aag gae atg tac gae ttc atg get 
Thr He Ala Phe Trp Leu Met Asp Lys Asp Met Tyr Asp Phe Met Ala 

475 480 485 

cgt gae aga cea tet act cct ctt ata gat cgt gga ata gca ttg cac 
Arg Asp Arg Pro Ser Thr Pro Leu He Asp Arg Gly He Ala Leu His 



490 495 



500 



aaa atg ate agg ctt att ace atg ggc tta ggc gga gaa gga tat ttg 
Lys Met He Arg Leu He Thr Met Gly Leu Gly Gly Glu Gly Tyr Leu 
505 510 



515 



492 



540 



588 



636 



gtt ace att ggt gaa gat gtt age gga aag cea aea ttt tge att cea 
Val Thr He Gly Glu Asp Val Ser Gly Lys Pro Thr Phe Cys He Pro 
390 395 400 405 

gtg gaa gat ggt ggt gtt gga ttt gat tac cgt etc cac atg gee att 
Val Glu Asp Gly Gly Val Gly Phe Asp Tyr Arg Leu His Met Ala He 
410 415 420 

gee gat aaa tgg att gag att ctt aag aag aga gat gag gae tgg aaa 684 
Ala Asp Lys Trp He Glu He Leu Lys Lys Arg Asp Glu Asp Trp Lys 
425 430 435 

atg ggt gae att gtg cat aea etc ace aae aga agg tgg ttg gaa aaa 732 
Met Gly Asp He Val His Thr Leu Thr Asn Arg Arg Trp Leu Glu Lys 



780 



828 



876 



924 



aat ttt atg gga aat gaa ttt gga cat cct gag tgg att gat ttt cea 972 
Asn Phe Met Gly Asn Glu Phe Gly His Pro Glu Trp He Asp Phe Pro 
520 525 530 

aga ggg gat ega cat ctg ccc aat ggt aaa gta att cea ggg aac aac 1020 
Arg Gly Asp Arg His Leu Pro Asn Gly Lys Val He Pro Gly Asn Asn 



535 540 545 

cac agt tat gat aaa tgc cgt cgt aga ttt gat eta ggt gat gca gac 
His Ser Tyr Asp Lys Cys Arg Arg Arg Phe Asp Leu Gly Asp Ala Asp 
"0 555 560 565 

tat eta aga tat cat gga atg caa gag ttt gat cag gca atg caa cat 
Tyr Leu Arg Tyr His Gly Met Gin Glu Phe Asp Gin Ala Met Gin His 
570 575 580 

ctt gaa gaa gcc tat ggt ttc atg act tct gag cac cag tat ata tea 
Leu Glu Glu Ala Tyr Gly Phe Met Thr Ser Glu His Gin Tyr He Ser 
585 590 595 



ttc ace ttt gac ggg tgg tat gat aac egg ect egg tee tte atg gta 
Phe Thr Phe Asp Gly Trp Tyr Asp Asn Arg Pro Arg Ser Phe Met Val 
665 670 675 



gag aat gaa gea gag aat gaa gta gaa agt gaa gtg aaa eca gcc tec 
Glu Asn Glu Ala Glu Asn Glu Val Glu Ser Glu Val Lys Pro Ala Ser 
695 700 705 



1068 



1116 



1164 



egg aag gat gaa gga gat egg ate att gtc ttt gag agg gga aac ctt 1212 
Arg Lys Asp Glu Gly Asp Arg He He Val Phe Glu Arg Gly Asn Leu 
600 605 610 

gtt ttt gta ttc aac ttt cat tgg act aac age tat tea gat tac cga 1260 
Val Phe Val Phe Asn Phe His Trp Thr Asn Ser Tyr Ser Asp Tyr Arg 
615 620 625 

gtt ggc tge ttc aag tea gga aag tac aag att gtt ttg gac teg gat 1308 
Val Gly Cys Phe Lys Ser Gly Lys Tyr Lys He Val Leu Asp Ser Asp 
630 635 640 645 

gat ggc ttg ttt gga gge tte aac agg ctt agt cat gat gcc gag cae 1356 
Asp Gly Leu Phe Gly Gly Phe Asn Arg Leu Ser His Asp Ala Glu His 
650 655 660 



1404 



tat gca eca tct agg aca gea gtg gtc cat get tta gta gaa gat gaa 1452 
Tyr Ala Pro Ser Arg Thr Ala Val Val His Ala Leu Val Glu Asp Glu 
680 685 690 



1500 



gge tga gatagatatt tagtaagagg atcccetaaa gcaggaatgg ttaacetgtg 1556 

Gly 

710 



catctgeatt 


gaacgacgta 


tattgagact 


tgaattgatt 


tgctgetcag 


gacacagaat 


1616 


attaattcca 


aggcteaagg 


eagagataca 


cgecataatg 


eatgatcata 


tgaaagctcc 


1676 


ceaacttgta 


aatcatttag 


caagctgegt 


geactetgta 


aattatatgt 


agtactttgg 


1736 


caagtcacgt 


tattatggat 


aeeatggatg 


tecgctagga 


aaaattttgt 


gtatacgcct 


1796 


actaggattt 


ttaaatctcg 


catgttceac 


ataaagtggt 


ggttgaatgt 


tgcgcgacta 


1856 


tttttgagta 


aaatgattga 


agttattctt 


cacttgggec 


tgtgaaaaaa 


aaaaaaaaaa 


1916 
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Ser Phe Gly Tyr His Val Thr Asn Phe Phe Ala Pro Ser Ser Arg Phe 
15 10 15 

Gly Thr Pro Asp Asp Leu Lys Ser Leu He Asp Lys Ala His Glu Leu 
20 25 30 

Gly Leu Leu Val Leu Met Asp He Val His Ser His Ala Ser Asn Asn 
35 40 45 

Thr Leu Asp Gly Leu Asn Met Phe Asp Gly Thr Asp Ser His Tvr Phe 
50 55 60 

His Ser Gly Ser Arg Gly His His Trp Leu Trp Asp Ser Arg Leu Phe 

70 75 80 

Asn Tyr Gly Ser Trp Glu Val Leu Arg Phe Leu Leu Ser Asn Ala Arq 
85 90 95 

Trp Trp Leu Glu Glu Tyr Arg Phe Asp Gly Phe Arg Phe Asp Gly Val 
100 105 110 

Thr Ser Met Met Tyr Thr Pro His Gly Leu Gin Val Ala Phe Thr Glv 
115 120 125 

Asn Tyr Asn Glu Tyr Phe Gly Tyr Ala Thr Asp Val Asp Ala Val He 
130 135 

Tyr Leu Met Leu Val Asn Asp Met He His Gly Leu Phe Pro Glu Ala 

150 155 160 

Val Thr He Gly Glu Asp Val Ser Gly Lys Pro Thr Phe Cys He Pro 
165 170 175 

Val Glu Asp Gly Gly Val Gly Phe Asp Tyr Arg Leu His Met Ala He 
180 185 190 

Ala Asp Lys Trp He Glu He Leu Lys Lys Arg Asp Glu Asp Trp Lvs 
195 200 205 



1919 



Met Gly Asp He Val His Thr Leu Thr Asn Arg Arg Trp Leu Glu Lvs 
210 215 220 

Cys Val Ala Tyr Ala Glu Ser His Asp Gin Ala Leu Val Gly Asp Lvs 
225 230 235 240 

Thr He Ala Phe Trp Leu Met Asp Lys Asp Met Tyr Asp Phe Met Ala 
245 250 255 

Arg Asp Arg Pro Ser Thr Pro Leu He Asp Arg Gly He Ala Leu His 
260 265 270 

Lys Met He Arg Leu He Thr Met Gly Leu Gly Gly Glu Gly Tyr Leu 
275 280 285 

Asn Phe Met Gly Asn Glu Phe Gly His Pro Glu Trp He Asp Phe Pro 
290 295 300 

Arg Gly Asp Arg His Leu Pro Asn Gly Lys Val He Pro Gly Asn Asn 

310 315 320 

His Ser Tyr Asp Lys Cys Arg Arg Arg Phe Asp Leu Gly Asp Ala Asp 
325 330 335 

Tyr Leu Arg Tyr His Gly Met Gin Glu Phe Asp Gin Ala Met Gin His 
340 345 350 

Leu Glu Glu Ala Tyr Gly Phe Met Thr Ser Glu His Gin Tyr He Ser 
355 360 365 

Arg Lys Asp Glu Gly Asp Arg He He Val Phe Glu Arg Gly Asn Leu 
370 375 380 

Val Phe Val Phe Asn Phe His Trp Thr Asn Ser Tyr Ser Asp Tyr Ara 
385 390 395 4OO 

Val Gly Cys Phe Lys Ser Gly Lys Tyr Lys He Val Leu Asp Ser Asp 
405 410 415 

Asp Gly Leu Phe Gly Gly Phe Asn Arg Leu Ser His Asp Ala Glu His 
420 425 430 

Phe Thr Phe Asp Gly Trp Tyr Asp Asn Arg Pro Arg Ser Phe Met Val 
435 440 445 

Tyr Ala Pro Ser Arg Thr Ala Val Val His Ala Leu Val Glu Asp Glu 
450 455 460 

Glu Asn Glu Ala Glu Asn Glu Val Glu Ser Glu Val Lys Pro Ala Ser 

470 475 480 

Gly 



